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Abstract. Growing interest over big data mainly linked to its great potential to unveil unforeseen pattern or profiles that 
support organisation’s key business decisions. Following private sector moves to embrace big data, the government 
sector has now getting into the bandwagon. Big data has been considered as one of the potential tools to enhance service 
delivery of the public sector within its financial resources constraints. Malaysian government, particularly, has 
considered big data as one of the main national agenda. Regardless of government commitment to promote big data 
amongst government agencies, degrees of readiness of the government agencies as well as their employees are crucial in 
ensuring successful deployment of big data. This paper, therefore, proposes a conceptual framework to investigate 
perceived readiness of big data potentials amongst Malaysian government agencies. Perceived readiness of 28 ministries 
and their respective employees will be assessed using both qualitative (interview) and quantitative (survey) approaches. 
The outcome of the study is expected to offer meaningful insight on factors affecting change readiness among public 
agencies on big data potentials and the expected outcome from greater/lower change readiness among the public sectors. 
INTRODUCTION 
 
Apart of trillion of bytes of information about customer and supplier collected by business, constant use of 
telecommunication and electronic devices nowadays fuelled further on exponential growth of  digital information. In 
today’s environment, digital data may be obtained from various sources, among others; social media applications, 
scanning devices, sensors, auto teller machines, mobile phone, as well as Global Positioning System (GPS).  The 
digital data come in diverse format i.e. text, numbers, audio, video, picture, and geotags. More than 90% of the data 
available nowadays, has been generated in the last two years with about 2.5 quintillion bytes of data being added up 
on the existing data everyday [1]. Growing interest over big data mainly linked to its great potential to unveil 
unforeseen pattern or profiles by mining massive amount of data in a single repository, which support organisation’s 
key business decisions.  
The big data which initially popular among certain quarters, it has now been reaching everywhere and every 
sector. Despite the fact that private sector dominates most of the big-data implementation, the public sector also 
stand for the benefit of deploying big data and start to recognise big data potentials for real time decision making 
[2]. In response to great pressure for the government to provide better service delivery within tighter budget 
constraint, big data may be one of possible solutions to consider. Moreover, public sector has been identified as one 
of the sectors that have collected and stored the highest amount of data [3].  
The rest of this paper is organized as follows. Next section presents the concepts of big data. The following 
section discusses the relationship between big data and public sectors. The proposed framework of big data 
readiness in public sectors is presented in the following section. Later, the methodology is proposed and the 
expected outcome from this study is discussed. Finally, the conclusion is presented. 
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THE CONCEPT OF BIG DATA 
 
Evolution of voluminous amount of data (Volume) with high velocity (Velocity) and wide variety of forms 
(Variety) represents three core attributes describing the concept of big data. Mckinsey Global Institute [3] 
conceptualises big data as “large pools of data that can be captured, communicated, aggregated, stored, and 
analysed”. Gartner [4] further indicates that big data refers to “high-volume, high-velocity and/or high-variety 
information assets that demand cost-effective, innovative forms of information processing that enable enhanced 
insight, decision making, and process automation”.   IDC [5] added another ‘V’ for ‘Value’ in the 3Vs as stated 
before. The terms value can be referred as the process of discovering huge hidden values from large datasets with 
various types and rapid generation [6]. These 4Vs (volume, velocity, variety, and value) definition has been widely 
established as it highlights the meaning of big data.  In short, big data deals with collection, management and 
transformation of large collection of digital data, which come in diverse forms, in order to reduce uncertainty in 
decision making. 
Provision of richer yet relevant data to support highly unstructured decision can be a potential sources of greater 
productivity and competitiveness, facilitate more effective and accurate decision-making [3], predict and figure out 
meaningful profiles related to human behaviour, as well as to understand and manage the targeted user group. 
Nevertheless, despite huge amount of data made available via various digital channels, roughly around 0.5% was 
actually being tagged and analysed while the large junk of data was merely kept and stored as data only [7].  
Large volume of data not always indicates better data unless it goes through transformation processes which 
make the data meaningful [2]. Taking into consideration that data nowadays come in various forms, special 
mechanism is greatly needed to enable organisation to: (i) capture, (ii) manage and (iii) process the collected 
datasets in most efficient manner. Hence, big data analytic (BDA) concept has been coined to describe to process of 
mining the both structured data and unstructured data as well as to present the data in more meaningful manner as to 
reduce uncertainty in making crucial decision.  More importantly, more than 90 percent of the data available are 
considered as highly unstructured [8]. Hence, effort is extremely needed to transform the data into meaningful 
information for user decision making process. 
BIG DATA AND PUBLIC SECTORS 
Predicting ahead on the great potential of big data, organisations worldwide have been extensively investing on 
big data analytics. To illustrate, Singapore approved a budget of SGD100 million in the year 2012, the UK allocated 
189 million in 2013 while the US invested US$200 million in the same year [10]. The investment promises 
considerable return from their investment on BDA. The UK government reported annual savings approximately 
£1,000,000 by applying for their BDA in crime prevention project. The US government that focused on BDA 
application on healthcare sector has recorded about US$1 billion of cost saving [10]. Meanwhile, INTEL1[1] 
reported substantial improvement for storing traffic violation data from 3 months to 24 months.  
As government across different countries is facing similar needs and challenges, therefore, applications of BDA 
by government in other countries promise similar benefits. Kim et al. [9] stated that some of the applications which 
include the Data.gov which has been launched by the U.S. government served as a warehouse containing more than 
400,000 datasets that covers information with regards to transportation, economy, healthcare, education, and human 
services. The datasets serve as a data source for various applications by governments, citizens, and mobile-oriented. 
In 2012, the European Commission develops a big data strategy that focuses on the economic potential of public 
data, data security and Internet of things. The UK government established the UK Horizon Scanning Centre in 2004 
to improve the government’s ability to deal with cross-departmental and multi-disciplinary challenges when later the 
effort changed to address the climate change and its effect on the availability of food and water, regional tensions, 
and international stability and security.  Together with the Netherlands and Switzerland and other 17 countries, the 
UK launched a project named DOME to develop a supercomputing system that can handle a dataset of more than 
one exabyte per day. 
In Asia, it is notable that South Korea, Singapore and Japan have taken the initiatives on implementing big data 
such as the Social Welfare Integrated Management Network that analyse more than 300 different types of public 
data from various agencies. Singapore has launched the Risk Assessment and Horizon Scanning (RAHS) that 
manage the security threats. Meanwhile, in Japan, the government develops an application to address the 
consequences of earthquake, tsunami and nuclear-power-plant-disaster and the reconstruction of the affected areas. 
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While in Australia, a program called Government 2.0 was developed to provide public access to government data 
[9].  
Nevertheless, in contrast to the private sector, the public sector is not profit oriented, mainly aims to deliver 
service to the citizen, promote economic growth and ensure citizen basic right. Hence, regardless of various 
challenges cited on government move to big data implementation, its applications are expected to enhance delivery 
of services and support of public sectors to the citizen as well as to handle existing challenges in delivering such 
services.  
BDA offers great potential to government agencies, mainly to enhance transparency as big data makes the 
fragmented data across institutions to be readily available.  BDA is anticipated to promote more active engagement 
of the citizen on public affairs on government services delivery. Additionally, BDA helps government to establish 
appropriate measures in preventing fraud and crime, to enhance national security, as well as to deliver education and 
health care services to public effectively [9]. Apart from that, application of big data enable relevant government 
agencies to establish meaningful profiles of citizen based on certain attributes such as income, education level, 
social needs, or level of access to technology [12]. Segmentation of citizen according to certain profiles ensures 
more effective support to be given to each segment of users [3].  Additionally, integrating big data across institutions 
potentially cut down the data search and processing time as the data is more readily available [3].   
Furthermore, apart from big data integration, talented employees, and cost as common challenges facing 
private/business sector, the public sector further have greater challenges on managing the datasets. In public sector 
applications, the data would have to be obtained not only from various channels, but also involve data transfer 
across institutions, across different states or countries. Data across institutions are maintained in silo without proper 
integration. Thus, big data implementation in public sector is expected to embrace even greater challenges on 
various aspects of the big data implementation, which include data security, legal requirement, ensuring 
compatibility of data across institutions, maintaining privacy, and ensuring compliance for highly regulated 
industries such as health care. 
Following worldwide move towards embracing big data, Malaysia government has recently acknowledged the 
big data potential by specifying this project as one of the national agenda. This leads to the formation of The Big 
Data Analytics – Digital Government Lab (BDA-DGL) in 2015 as well as initiative by Malaysia Development 
Corporation (MDeC), with the support of MAMPU to formulate Malaysia BDA framework, which is specifically 
designed for enabling BDA in public sector. To start up, MSC Malaysia Implementation Council Meeting in 2013 
has approved the BDA pilot projects involving four government agencies with an initial allocation of RM24 million.   
The said meeting further urges all government agencies to identify possible BDA applications and the datasets 
needed to implement open data in every services as size is not the most relevant, but the value of these data matters 
most to the agencies. In preparing agencies towards BDA and to identify the most relevant BDA applications and 
datasets for the agency, the employees must be equipped with relevant knowledge and expertise to embrace changes 
resulted from the implementation of BDA in the future. Without the organisation’s as well as employees readiness 
towards accepting change, the agency will be facing a lot of issues in implementing the BDA.       
In response to the growing government interest towards BDA and the challenges facing government agencies in 
realising the potential of BDA, this study therefore tries to explore the issues facing public sectors in accepting the 
BDA solutions; specifically on the organisations’ readiness to embrace BDA and employees’ readiness of accepting 
the technology.  Therefore, our central study objectives are as follows: 
 
1) To investigate the factors affecting organisation’s readiness on the big data analytics. 
2) To investigate the degree of users’ readiness on big data applications. 
 
This paper is organised into six interconnected sections. Next section discusses the issues related to big data and 
public sectors. The following section illustrates the proposed research model in examining public sector readiness 
towards big data implementation. Then, a brief description about the method to be employed for data collection 
strategies. The remaining sections justify the important outcomes expected from the proposed study and ends with a 
conclusion. 
PROPOSED RESEARCH FRAMEWORK 
 
Organization readiness to embrace changes resulted from any forms of changes (including an introduction of 
information technology) can be assessed from multiple perspective, particularly from an organization perspective 
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and from individual (employee) perspective. Embedding big data analytic into a public institution obviously depends 
on multiples sets of factors such as infrastructural supports, allocation of appropriate resources, employees’ 
behavioural change and other external and internal pressures.  
In line with the study objective that investigates big data readiness amongst the Malaysian public agencies, a 
change readiness (multi levels) framework by Rafferty et al. [13] is adapted. The framework suggests that all 
organization members view readiness based on the same set of dimensions. The framework consists of three main 
sections, namely; antecedents (factors leading to greater readiness), perceived BDA readiness, and expected 
outcomes resulted from the BDA implementation. 
The framework suggests that the antecedents lead to greater BDA readiness. The antecedents can be categorized 
into three, namely, external pressures (such as industry or technological changes that drive organizational BDA 
implementation), internal context enablers (such as changes in communication process with the BDA 
implementation), and organization or personal characteristics. It also shows that an organization’s BDA readiness 
and an organization member’s BDA readiness are affected by shared cognitive beliefs among organization or 
organizational members and the organization or organizational members’ emotional responses to organizational 
BDA readiness. The details are presented in Table 1. 
 
TABLE 1. Description of big data antecedents (adapted from Rafferty et. al., [13]) 
 
Items Details 
Organization BDA readiness 
(Cognitive beliefs) 
It suggested that work group members communicate or shared beliefs with each 
other via rumours to make sense of BDA readiness in the organization. 
Organization BDA readiness 
(Affective responses) 
It suggested the collective emotional reactions that can be developed in BDA 
events. 
Employees BDA readiness 
(Cognitive beliefs) 
It suggested a top-down process to result in employees as a whole developing 
shared beliefs about the BDA events. 
Employees BDA readiness 
(Affective responses) 
It suggested that organizational members have similar interpretations or emotions 
related to the organizational BDA events. 
 
The organizational and employees BDA readiness will then leads to the outcomes. The outcomes at the 
organizational level have been characterized as BDA capabilities, collective performance, BDA supportive 
behaviours, and organization attitudes. While the outcomes at the employees level are BDA supportive behaviours, 
job performance, and job attitudes. The complete framework which will be applied both at the organizational and 
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The research framework will be tested in two primary methods: qualitative approach (interview) and quantitative 
approach (survey). The responses to be obtained from survey will be analysed using descriptive analyses and Partial 
Least Square (PLS).  
The qualitative approach is considered to provide answer on the first research objectives. The interview will be 
carried out with the ministry’s Head of IT Department. The focus of the interview will be to carry out in-depth 
investigation with respect to the organisation’s readiness as well as challenges on implementing big data analytics. A 
standardised open-ended interview method will be utilised as it does not predetermine the answers and allow room 
for the participants to respond in their own terms. Open-ended interview also allows the researchers to collect 
detailed data systematically. 
Meanwhile, the quantitative approach is considered to provide answer on the second research objective. A self- 
administered questionnaire will be sent to functional Head of Department/Division for all 28 ministries.  
The targeted respondents are expected to have sufficient knowledge about the organisation’s big data initiative. 
The questionnaire intends to capture (i) ministries demographic information and relevant respondent’s profiles, (ii) 
employees’ or users’ level of perceived acceptance on big data analytics, factors that explain perception differences 




This study is expected to provide descriptive reports on current state of big data readiness amongst organisations 
studied. This information would be helpful for the government to direct its focus on selected organisations for 
executing relevant big data project(s). It also provides a comprehensive model that portrays factors (antecedents) 
affecting differing level of big data readiness both at organisational level and employee (user) level. The survey is 
also expected to reveal the impact of big data implementation as anticipated by each organisation. The outcome of 
both interview and survey would provide insight for relevant government agencies in-charge of big data 
implementation framework in proposing more effective strategies and approaches for promoting big data solutions 
to various ministries. 
CONCLUSIONS 
Following private sector successful implementation of big data, the government agencies have taken positive 
effort to integrate big data solution in public services. Big data has been coined as one of possible measures to 
promote more effective and efficient service delivery to the public. Despite government commitment over big data 
implementation, study pertaining to public sector readiness towards big data has been somewhat limited. With the 
big data framework being put in place, concerted effort must follow suit among the public agencies. How the 
agencies as well as employees perceive big data potentials and challenges becomes one of the crucial aspects of 
ensuring successful deployment of big data. Viewing the issue from change readiness perspective[13], this paper 
tries to propose a conceptual relationship between change readiness, its antecedents and impacts, in the context of 
big data amongst Malaysian government agencies. The data to be obtained from this study are expected to offer 
meaningful insight of public sector readiness towards big data, factors leading to high/low level of change readiness 
and ultimately its consequences. 
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